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Abstract. Bistable piezoelectric energy harvesters are attractive for harvesting energy from ambient
vibrations because their large-amplitude cross-well motion can generate higher electrical output over
a broader operating range than conventional linear harvesters. Among the available host structures,
bistable composite laminates are particularly promising because they possess two stable equilibrium
configurations and can transition between them under external excitation, thereby generating large
strains and rich nonlinear dynamics that are well suited for energy conversion.

In this work, a high-fidelity electromechanical finite element framework is developed in ABAQUS for
a four corner simply supported (FCSS) bistable composite laminate energy harvester bonded with a
Macro Fiber Composite (MFC) patch. The framework is used to predict the nonlinear dynamic
response of the harvester and the corresponding open-circuit voltage under external harmonic
excitation. To further evaluate the energy harvesting capability in terms of usable electrical output, the
predicted open-circuit voltage is subsequently supplied as input to an electronic circuit simulation
framework developed in LTspice, through which the corresponding power-harvesting performance is
determined. The proposed combined finite element—electronic circuit framework provides an
integrated and robust approach for predicting both the structural dynamics and electrical power output
of the FCSS bistable laminate—MFC energy harvester. Such a framework is valuable for design
assessment, performance evaluation, and parametric optimization of bistable piezoelectric energy-
harvesting systems.



